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Introduction 
STANDARDSFOR THE REPRESENTATION, storage and manipulation of bib-
liographic data have been developed in a rather piecemeal fashion, 
without regard for the need for interconsistency or the potential for 
conflict. Moreover, no concerted plan for standards development in this 
area has been prepared which would guide and direct standards 
development.' 
It is the purpose of this proposal to define a model that will serve as 
a basis for an integrated set of standards for the representation, storage 
and communication of bibliographic and related data. This proposal is 
directed to American National Standards Committee (ANSC) 239, and i t  
is intended that ANSC 239 base its program of standards development 
upon the model and, where choices must be made, give preference to 
those standards at the more fundamental levels of the model. 
It must be pointed out that the model presented in this paper is only 
one of a number that could be devised for the intended purpose. In fact, 
Park' has drafted a model consisting of at least two dimensions (rather 
than the single dimension of the model proposed here), one dealing 
with messages and the other with transformations that may be effected 
on messages. There is merit in this approach, and i t  may be that a model 
embodying concepts of two or more models may eventually be devel- 
oped. The model proposed herein is at least a start toward a more 
coherent program of standards development. 
James E. Rush is President, James E. Rush Associates, Inc., Powell, Ohio. 
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Background 
Since its formation in 1939, ANSC 239 has developed nearly forty 
standards, many of which have gained wide acceptance in the library, 
information science and related publishing areas, both nationally and 
internati~nally.~More than two dozen other standards are in various 
stages of the development proce~s .~  
While all of these standards are (or will become) relevant, useful 
tools in the information industry, their development has occurred in the 
absence of an overall framework within which to plan and guide the 
process, from recognition of the need for a standard to its implementa- 
tion. Thus, both existing and proposed 239 standards, regardless of 
their importance individually, tend collectively to attack information 
problems on a piecemeal basis. With limited resources, 239 cannot 
sustain this approach to standards development. 
The model proposed herein is intended to remedy this approach to 
standards development and to help those who develop standards to 
make clear precisely what each standard is intended for, so that those 
who use standards will not be led into erroneous application because of 
ambiguity (real or potential) in the purpose and scope of the standard. 
One or two examples will serve to illustrate the potential for 
misapplication of standards. ANSI 239.42-1980, “Serials Holdings 
Statements at the Summary Level,” “defines requirements for identifi- 
cation, reporting, and display within data areas, at the summary level, 
of information about the bibliographic units of a serial held by a library 
or other in~t i tut ion.”~ The standard identifies and defines data elements 
and their format (i.e., their sequential arrangement and punctuation), 
and specifies those sets of data elements that constitute a summary 
holdings statement at three alternative levels of specificity. This stan- 
dard does not,however, deal with data structures within which to embed 
the summary holdings statement for storage, transmission, etc., nor 
does i t  prescribe the level of statement to be employed in any given 
application. Thus, anyone who attempts to use 239.42-1980 as the basis 
for development of a data structure, for example, is incorrectly interpret- 
ing and applying the standard. 
A second example of the potential for misinterpretation and use of 
standards can be found in ANSI 239.43-1980, “Identification Code for 
the Book Industry.”‘ The purpose of this standard is to provide “a 
unique numeric identification for each address of each organization, in 
or served by the book industry, that is engagedin repetitive transactions 
with other members of this group, in order to facilitate communiations 
among them.” This standard defines a specific data element, its identifi- 
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cation, structure, range, and domain of values. This standard does not 
deal with display of the identification code beyond its basic format, nor 
with any data structure in which it might appear. The standard does, 
however, indicate that the specific functional meaning of the identifica- 
tion code is context-dependent, so that it behooves the user to indicate 
unambiguously its function in each particular instance of use. People 
who attempt to apply 239.43-1980 in any other way will again be in 
error. 
A Model for Representation, Storage and Communication 
of Bibliographic and Related Data 
The model proposed here is based upon the assumption that data 
are represented, stored and communicated in the form of one or more 
messages, where a message is defined as a string of characters (both text 
characters and control characters). Each string of characters is so con-
structed (and interpreted) that the initial character, or characters, and 
the terminal character, or characters, represent what amount toprotocol 
data. The remainder of the message consists of structural elements, data 
element identifiers, data element values, and display (presentation) 
format elements. The medium in which the message is carried, as well as 
its housing, are also addressed by the model. This hierarchy of elements 
of a message constitutes the model, which is depicted in figure 1. 
The concept of a message is depicted in figure 2 in termsof destina- 
tions and media. A generalized message structure is shown in figure 3. 
The model comprises seven levels, numbered 0-6. Each level is, 
from 0 to 6, decreasingly concerned with the formal content and struc- 
ture of a message, and increasingly related to the human-sensible 
aspects thereof. 
Level 0 (Message Boundaries) deals with the boundaries of a mes- 
sage. In a computer-manipulatable message, the boundaries are often 
called protocol data. A protocol defines the precise way in which the 
boundaries are delimited. In printed messages, the boundaries may 
consist of such elements as the title page, masthead, index, and 
afterword. 
Level 1 (Data Structures) is concerned with the structure of the 
message. In printed matter, structural elements include chapters, sec- 
tions, pages, paragraphs, sentences, and so on. Some of these elements 
are labeled (see level 2) and others are implicitly delimited. In machine- 
readable data, structural elements include sections, fields, subfields, etc. 
In any event, each structural element may be defined independently of 
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HOUSING OF MEDIA 
MEDIA 
DATA ELEMENT VALUES 
DATA ELEMENT IDENTIFIERS 
~ ~ 
DATA STRUCTURES 
BOUNDARIES 
.eve1 1 
.eve1 2 
.eve1 5 
-eve1 6 
Fig. 1. The Proposed Model. Levels 1 through 4 constitute data transmitted; 
levels 0 through 6 constitute the message transmitted 
specific data elements or data element values that may be embedded in 
the structure. 
Level 2 (Data Element Identifiers) deals with the identification of 
data elements within the context of a particular level-1 data structure. 
Data elements may be identified implicitly by relative position within a 
message, or they may be identified explicitly through use of labels or 
names of various kinds. 
Level 3 of the model (Data Element Values) provides for specific 
values that a data element may take on. Typically, a standard would 
delimit the domain and range of values of each particular data element 
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Fig. 2. Message destinations and media (examples) 
(see also, for example, the second paragraph under the heading “Rela- 
tionship of Existing Standards to the Model” later in this paper). In 
addition to level, the model characterizes standards according to the 
value types they provide for, as well as the method(s) of value control 
employed. These characteristics are discussed in later sections. 
Level 4 (Display Formats) deals with the format and form in which 
a message is presented to a human receiver, i.e., the manner in which a 
message is rendered sensible to a human being. 
Level 5 of the model (Media) provides for standards that relate to the 
medium in which a message is recorded, carried or displayed. Level 5 
standards affect the way in which a message may be received and used. 
Such standards will frequently determine who can receive and use a 
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Fig. 3. A generalized message structure (levels 0 through 4) 
message, since many media require special equipment to render the 
message (rather than the medium) sensible to people. 
Finally, level 6 of the model (Housing of Media) deals with the 
housing of media. Such factors as heat, light, humidity, atmospheric 
content, and other conditions that affect the integrity of the message 
over time fall within the domain of standards at level 6. 
Benefits of the Model 
The principal benefit of the model is that i t  provides a well-defined 
context within which related standards may be planned and developed. 
It provides a basis for decisions regarding priority of standards develop- 
ment, and i t  represents a framework for planning for future standards 
development. Moreover, i t  may tend to sharpen our understanding of 
the precise relationships among standards and i t  should make it  possi-
ble for ANSC 239 to coordinate and direct more adequately the develop- 
ment of standards in the areas governed by the model, whether these 
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standards are developed by 239 or by other standards-making bodies. It 
would be desirable to have the model itself accepted internationally. 
Relationship of Existing Standards to the Model 
A number of standards already exist that fit more or less with the 
model proposed here. Some of these standards have been developed by 
ANSC X3 (e.g., tape labels), by the International Organization for 
Standardization (ISO) (e.g., 2709),and by ALA (e.g.,AACR2),as well as 
by 239. Some are de fucto (or informal) standards promulgated by 
manufacturers or other organizations. The relationships of some of 
these standards to the model are indicated in figure4. A partial listing of 
239 standards is contained in table 1. 
HOUSING OF MEDIA 
MEDIA 
DISPLAY (PRESENTATION) FORMAT 
DATA ELEMENT VALUES 
DATA ELEMENT IDENTIFIERS 
I 
DATA STRUCTURES I I 
MESSAGE 
BOUNDARIES - Tape labels lX3.22-1973)  - Protocols 
-eve1 0 - 239.2-1979 - IS0  2 7 0 9
, -eve1 1 
- MARC Idefacto) 
, -eve1 2 - ISSN 1239.9-1979) 
C V P l  .? -SAN 1239.43-1980)  
- Cards 1285.1-19691 
.eve1 5 - Tape 1X3.39-1973)  
- ?-eve1 6 
Fig. 4. Relationship of some existing standards to the proposed model 
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TABLE 1 
PARTIAL AND PROPOSED ANDLISTOF EXISTING ANSC 239 STANDARDS 
THEIR TO THE MODELELATIONSHIP(S) 
Number Name of Standard Level Value T y p e  Value Control 
239.2-1979 Bibliographic Information 1 Unique, un- Description, 
Interchange on Magnetic ambiguous Table, Range 
Tape 
239.5-1974 Abbreviation of Titles 3 Unambiguous, Procedure 
of Periodicals explicit 
239.9-1979 International Standard 3 Unique, un- Range, Proce- 
Serial Numbering am higuous dure, Algorithm 
239.14-1979 Writing Abstracts 3 Free form Description 
239.22-1974 Proof Corrections 2 3  Prescribed List 
239.37-1979 System for the Romaniza- 3 Unique, un- Table 
tion of Armenian ambiguous, 
prescribed 
239.41-1979 Book Spine Formats 4 Unambiguous, Description 
explicit 
239.43-1980 Identification Code for 
the Book Industry 
23,4 Unique, un- 
ambiguous 
Domain, Range, 
Algorithm 
239 sc c Language Codes 3 Unique, un- Table 
ambiguous 
z39 sc 5 Romanization of Yiddish 3 Unique, un- Table, Descrip- 
ambiguous, tion 
prescribed 
239 SC 36 Single Title Order Form 2-4 Unique, pre- Description, 
(Books) scribed Procedure, 
Model 
In this table, the columns headed “Level,” “Value Type,” and 
“Value Control” require further explanation. “Level” refers to one of 
the seven levels of the model (see figure 1 ) .  “Value Type” refers to the 
nature of the values the particular standard gives rise to. “Value Con- 
trol’’ refers to the method provided in the standard for limiting the 
values of a particular data element or set of data elements. For example, 
ANSI 239.43-1980, “Identification Code for the Book Industry,” falls 
basically at level 3 of the model (that is, i t  is a standard for data element 
values). The values of the Standard Address Number (SAN) permitted 
by the standard are each uniquely associated with an address, and each 
address is associated with one SAN. Hence the standard provides for 
unique and unambiguous values of the SAN. The specific values the 
SAN may take on are governed by the standard through specification of 
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a domain (0-999,999).The range of values that the SAN will actually 
take on is determined by the assignment agency (solong as the domain is 
not violated). The standard (239.43)also specifies a data element iden- 
tifer (“SAN”) and a presentation format (in part implicitly), and pre- 
scribes the value of the check digit by algorithm. It will most often be the 
case that a given standard will relate to more than one level of the model, 
have more than one value type, and exercise value control in more than 
one way. Table 2 gives some common value types and methods of value 
control. Neither list is intended to be exhaustive. Figure 5 illustrates 
how ANSI 239.43-1980 relates to the model. 
TABLE 2 
TYPICAL AND METHODS EXHIBITEDVALUETYPES OF VALUECONTROL 
IN 239 STANDARDS 
Value Types Value Control Methods 
Ambiguous Algorithm 
Explicit Description 
Free Form Domain 
Implicit Expression 
Non-Unique List 
Prescribed Model 
Unambiguous Procedure 
Unique Range 
Table 
Discussion of the Model 
The crux of the model proposed here is the notion of “message.” 
Every message, whether it consists of one character or many, is wrapped 
in data which identify each unique message and which either explicitly 
or implicitly define the boundaries of the message (i.e., distinguish the 
message text from its enveloping data, and distinguish one message 
from the next). This notion holds whether one speaks of machine- 
readable messages, or of messages that are just readable by people. For 
instance, in character-oriented communication, each message (charac- 
ter) is preceded by a start-bitand terminated by one or two stop-bits. The 
data element is, in this example, the bit; each bit is positionally (implic- 
itly) defined, and each may take on values of 0 or 1 (see figure 6). In 
block-mode communication, by contrast, a message header precedes the 
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MODEL 
LEVEL LEVEL NAME 
239.43-1980
PROVIDES FOR: 
0 M e s s a g e  B o u n d a r i e s  n/a 
1 D a t a  S t r u c t u r e s  n/a 
2 D a t a  E l  e m e n t  I d e n t i f i e r s  S A N  
3 D a t a  E l e m e n t  V a l u e s  V a l u e  T y p e  = u n i q u e  & 
unambiguou
D o m a i n = 1 - 999,99
R a n g e  = as assigne 
C h e c k  d i g i t  a l g o r i t h m  
4 D i s p l a y  F o r m a t s  S A N  n n n - n n n c  (c = check 
difit) 
5 M e d i a  n/a 
6 H o u s i n g  o f  M e d i a  n/a 
/ LEVEL 
LEVEL * \  
SAN 234-5676~ 
- \  LEVEL 3 
LEVEL 4 /----- (check digit) 
Fig. 5. Illustration of the way ANSI 239.43-1980 relates to the proposed model 
message text, and a trailer succeeds it. The data element here is the 
character; each is positionally defined (except the SYN character, which 
delimits blocks); and each may take on values in the range 0-255(assum-
ing 8-bit characters). Analogously, the covers of a book delimit the 
message text (book contents). In many instances, though, the message 
envelope is itself partially implicit. This can lead to ambiguity in 
message processing. 
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DATA BITS 
START BITS <-> STOP BITS 111111111111 

DATA BITS 
Fig. 6. A message as employed in character-oriented communication (10- or 
ll-bit message structure). Levels 0 through 3 are represented 
Most standards deal only with portions of a message or its envelope, 
medium or environment. Thus ANSI X3.22-1973 standardizes magnetic 
tape labels (envelope or message header and trailer); ANSI 239.2-1979 
defines a data structure for recording bibliographic data on magnetic 
tape; the various Library of Congress MARC formats define content 
designators (among other things) for use with 239.2; X3.4-1977 pre- 
scribes a character representation (binary encodement) for the data; 
AACR2 defines some (if not all) of the data to be contained in various 
elements of a MARC record; 239.21-1980 defines the permissible values 
of a single data element (ISBN); X3.39-1973 standardizes the medium 
(magnetic tape) on which the message is recorded; and, finally, no 
standard exists for the proper housing of the medium (hence the mes- 
sage). Obviously, for one or more bibliographic records contained on 
magnetic tape, several other existing standards may apply, and others 
may be envisioned. 
The model illustrated in figures 1 and 4, and discussed in this 
paper, makes possible the foregoing analysis, and it helps to identify 
needed standards and how they would be related toexisting standards. It 
is important to keep in mind that the model is recursive in the sense that 
i t  may apply in its entirety at each level of the model. This should prove 
to be an advantage. Standards makers may use the model to test whether 
any particular standard addresses the seven levels of the model and, if 
not, whether the proposed standard should be modified to do so. 
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Implementation of the Model 
If the model is accepted by 239, its implementation should occur in 
two phases. Initially, i t  will be necessary for the Program Committee to 
reexamine the present program of work of 239 in light of the model. 
Each subcommittee charge should be reviewed to determine whether it 
is adequate or needs to be modified in order to clarify the level or levels at 
which the standard is aimed. This review will help to determine if the 
purpose and scope of a proposed standard is clear and unambiguous. 
The Program Committee should also explicitly identify the relation- 
ships among existing and proposed standards, paying particular atten- 
tion to conflicts and overlaps. The development of a data element 
dictionary would be quite helpful. 
Subsequently, all new standards work should be planned and 
directed using the model as a guide. The choice of standards upon 
which work is to be undertaken should be made within the framework 
of the model, and the charge to each new subcommittee that is formed to 
develop a selected, proposed standard should clearly state the level or 
levels the standard is to address. T o  the extent possible, the charge 
should also indicate the value type(s) and value control(s) to be em- 
bodied in the standard. 
There are already some families of standards and/or proposed 
standards to which the model can fruitfully be applied, among which 
various aspects of the order process and various facets of the serials 
holdings problem are examples. Moreover, these two families are not 
disjoint: there is, for example, a clear tie between serials claiming and 
serials holdings. The model, together with a data element dictionary, 
can help to explicate such relationships throughout the body of 239 
standards and proposed standards, and thus lead to a more coherent, 
compatible set of standards. 
Model Maintenance Procedures and Mechanics 
The model, like standards, will require maintenance and revision 
from time to time. These chores should be handled by the ANSC 239 
Program Committee. Once initially implemented, the model should 
only be changed with care. 
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